The aim of this study was to examine the pathoplastic effects of childhood parental separation experiences on depressive symptoms. Patients with acute major depression were identified in a large 31-center study of affective disorders in Japan. Information regarding the patients' childhood losses was collected using a semistructured interview, and their depressive symptomatology was assessed by the Center for Epidemiologic Studies Depression Scale (CES-D). Patients reported significantly higher CES-D total scores when they had experienced early object loss of the samesex parent. In terms of the CES-D subscores derived by factor analysis, early object loss significantly aggravated symptoms that people normally could cope with but could no longer cope with when depressed (e.g. 'poor appetite', 'cannot shake off the blues' and 'everything an effort.'). Once depression develops, early object loss may act as a pathoplastic factor by making it severer especially by rendering people less able to perform what they normally could do.
INTRODUCTION
Death or prolonged absence of a parent during childhood has been implicated as an antecedent to adult psychopathology including depression. Many studies have been conducted on this topic in the past three decades but the literature is far from consistent, with many positive [1] [2] [3] [4] and negative 5, 6 studies. We ourselves have previously studied the association between early parental separation experiences and adult major depression and found that female, but not male, patients with unipolar depression experienced significantly more maternal loss than the corresponding controls. 7 Apart from this etiologic or pathogenetic role of childhood parental separation experiences, it is also possible that they may act as pathoplastic factors once a depressive episode develops. 8 We previously found that such might be the case with schizophrenia (i.e. early parental loss did not contribute to development of schizophrenia (pathogenesis) but affected the psychopathological phenotypes of schizophrenia once it has developed (pathoplasty)). 9 As far as the present authors are aware, no similar research has been reported with regard to major depression. The present report therefore examined whether childhood death of or separation from a parent influenced the depressive symptomatology among patients with major depression.
MATERIALS AND METHODS

Patients and procedures
The Group for Longitudinal Affective Disorders Study (GLADS) in Japan has been conducting a multicenter prospective follow-up study of a broad spectrum of affective disorders under the sponsorship of the Ministry of Health and Welfare. 10 The study methodology has been explained in detail elsewhere 11, 12 and are only briefly presented below.
The participating centers from all over Japan include psychiatric departments of 15 university hospitals, eight general hospitals, five mental hospitals, a community mental health center and an outpatient clinic, and a psychosomatic department of a university hospital.
In the first stage of the collaborative study, each hospital and clinic examined a representative subset of its first-visit patients according to the predetermined rules; in certain centers, a representative subset meant all the first-visit patients examined by the psychiatrist(s) participating in the GLADS Project; in others, it meant all the first-visit patients on a certain day of the week; in still some others, it meant only the first such patient to show up on a certain day of the week. The selection of these preset rules was left to the individual center as time and human resources varied in each hospital.
DSM-III-R diagnoses were given by psychiatrists who administered the Psychiatric Initial Screening for Affective disorders (PISA). The PISA is a semistructured interview listing 33 symptoms corresponding to diagnostic criteria of schizophrenia, mood disorders, anxiety disorders, somatoform disorders, dissociative disorders, organic mental disorders and substance use disorders. The interrater reliability of these psychopathological variables has been reported to range between kappas of 0.71 and 1.00 (median = 0.85). 10 The PISA contains a section about the parent's current age if alive, or each parent's age and the patient's age when the parent died, and whether (and when and how long) the patient lived apart from each parent for a period longer than 1 month before the patient's 16th birthday. In the event of more than one period of separation from a parent longer than 1 month, regardless of the cause, only the first separation was considered. Other studies in the literature have also used the same conventions as ours to adopt the age limit of the 16th birthday, [13] [14] [15] the cut-off of 1 month for the length of separation, 16, 17 and to count only the first separation in the event of multiple separations. 13 We were thus able to collect data on the patients' parental loss through direct and systematic interviewing. Approximately half of the cases were accompanied by their relatives and, where necessary, corroborative information was obtained from them.
All the subjects were invited to complete a series of self-report questionnaires including the Center for Epidemiologic Studies Depression Scale (CES-D). 18 This is a 20-item self-report scale which assesses the frequency/duration of cognitive, affective, behavioral and interpersonal symptoms associated with depression. It was originally designed to measure depressive symptomatology in the general population, but has since been employed in numerous studies in psychiatric settings as well.
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Analyses
Because the CES-D probes for depression-related symptoms in the past 1 week preceding its administration, we limited our sample to those with the most acutely depressed patients, namely those whose onset of depression was within 1 month of the intake.
We used SPSS 11.0 for statistical analyses. The CES-D scores were compared by unpaired t -tests between patients who had experienced early parental separations and those who had not.
We applied principal-component factor analysis (Varimax rotation) to examine the factor structure of the CES-D. Scree plot was used to find the most appropriate number of factors to be extracted, as this has been shown to be the most robust method. 22 We then examined the influence of the early separation experiences on the CES-D subscales using unpaired t -tests.
RESULTS
Effect of early object loss on CES-D score by sex
Of the 2557 first-visit patients (1193 men and 1364 women) who were screened in the 31 participating centers and who were aged 16 years or over, 613 were diagnosed with major depression, single episode (69%) or recurrent (31%), according to DSM-III-R by the PISA. There were 271 men and 342 women. Of these, 187 (73 men and 114 women) had had the onset of the index episode within 1 month of the screening interview. Their mean age and SD were 46.0 and 17.0 years. Table 1 shows the early separation experiences of these 187 patients. Because of the limited size of each cell in Table 1 , we compared the CES-D scores according to whether the subjects had experienced the death of or separation from each parent ( Table 2 ). Patients reported significantly higher CES-D scores when they had experienced early object loss of the same-sex parent. Because there was a significant or trend difference in age between those with or without early object loss among male patients (48.1 (SD = 14.4) vs 40.7 (SD = 14.0), t = -1.94, d.f. = 71, P = 0.056 among men with vs without early object loss of father, and 51.9 (SD = 14.3) vs 41.0 (SD = 13.9), t = -2.29, d.f. = 71, P = 0.025 among men with vs without early object loss of mother), we controlled for the effect of age in multiple linear regression but still found a significant effect of early object loss of father on the CES-D score ( b = 0.30, P = 0.03) but a non-significant effect of early object loss of mother on the CES-D score ( b = 0.21, P = 0.14).
Factor analysis of CES-D and effects of early object loss on CES-D subscores
We next sought to examine the aspects of depressive symptoms significantly affected by early object loss. Table 3 shows the results of the principal-component factor analysis (Varimax rotation) of the CES-D among our patients who completed the CES-D ( n = 1174). Scree plot suggested three factors to be extracted, which all together explained 55.8% of the total variance. Factor I included items such as 'poor appetite', 'cannot shake off the blues', 'felt depressed', 'everything an effort', and 'not get going'; these were items which people normally could do but could no longer do when depressed. Factor II included items such as 'felt tearful', 'lonely', 'people unfriendly', 'crying spells' and 'others disliked you'; these were items which people normally would not do but would do or feel when depressed. Factor III included items such as 'as good as others', 'hopeful future', 'happy' and 'enjoyed life', all apparently items that tapped positive affect and need to be reversed in the calculation of the total score.
The effects of early object loss were then examined for these CES-D subscales separately among subjects who demonstrated such effects on the total CES-D score (Table 4) . Among both men and women, early object loss of the same-sex parent significantly increased the Factor I subscore of the CES-D scale.
DISCUSSION
Our results suggest that people who had experienced the death of or separation from the same-sex parent in their childhood report more severe depressive * t = -2.22, d.f. = 55, P = 0.03, ** t = -3.04, d.f. = 35.4, P = 0.004. symptomatology once they developed a unipolar major depressive episode. Three possible mechanisms may be involved in this process.
First, it is plausible that early object loss strengthens learned helplessness, which in turn aggravates depression once it develops. Second, it is possible that loss of the same-sex parent would deprive the children of role models for coping with adulthood difficulties, which makes depression more severe once it develops. Third, parental loss may not be etiological in itself but only leaves the children with less social support when they later develop depression. This alone could aggravate depression when it develops.
We previously reported that female patients with unipolar depression had experienced significantly more maternal loss than the corresponding controls. 7 This finding may be supportive of our first hypothesis because learned helplessness not only increases the incidence of depression but also aggravates its severity after its onset. Examination of specific aspects of depressive symptomatology that early object loss would affect suggested that such patients tended to report greater frequencies of items that they used to be able to do but could no longer do when they became depressed. These individuals were bothered by things that usually did not bother them, they could not shake off the blues, had trouble concentrating, felt everything was an effort and talked less than usual. It may have been the lack of adult role models which predisposed the patients to succumb to depression by giving up what they used to be able to do.
Several caveats are in order, however, before concluding on the pathoplastic effects of childhood parental loss. First, the factor structure of the CES-D that we found in our sample was not identical to the one proposed by Radloff in his original presentation of the CES-D scale. 18 He identified four factors: 'depressed affect', 'positive affect', 'somatic and retarded activity' and 'interpersonal'. However, subsequent analyses of the measurement structure of the CES-D in diverse racial/ethnic populations have resulted in conflicting results. 23, 24 Some confirmed a satisfactory fit of their data to the original four-factor solution. 25, 26 Some reported a three-factor solution, similar to the one we found. [27] [28] [29] Still others preferred a simple two-factor solution, one corresponding with the four positive affect items and another embracing all the other items. 30, 31 It is noteworthy, however, that these factor structures all represent certain recombinations of the original four factors. Basically, the three-factor solution combines the original 'depressed affect' with 'interpersonal'. The two-factor solution further amalgamates the 'somatic and retarded activity' and leaves only 'positive affect'. Although preferable, there is a priori no reason for a certain depression scale to show an identical structure across groups with various sociocultural backgrounds and with clinical status. We therefore think it reasonable to rely on the factor structure that was found to best fit the Japanese psychiatric patients that we examined.
Second, it must be pointed out that our study is a retrospective one and cannot rule out the possibility of some recall bias whereby patients with more severe depression tend to recall past separation experiences more often than those with less severe depression. Moreover, it is also possible that early object loss is in itself not causative of more severe depression but only hinders help seeking behavior (perhaps because such people do not have social support to allow them to visit a doctor), so that people do not present to medical attention until after their life is severely disturbed by depression. This is a form of Berkson bias. Both recall bias and Berkson bias are inevitable to a certain extent in retrospective case-control studies of clinical samples.
In order to be certain about the pathoplastic effects of early object loss, we would therefore need independent replication of the present findings in different populations with different study designs (preferably a prospective cohort study in the general population).
